
rhe commutator having * nluralitv/of circumferential 
c^nts anrt the first second brush bodies bPing capable of 

f a r.Hna a one of said segment* simultaneously when the 

assembly is moun ted in the motor. / 

Ba r.h arm in combinati o n^ th the respective brush body 
+ h„r-«of having » diffe r onr rp fiB 4tiv P . natural resonance frequency 

of oscillation; / 

wherein said first and sec ond support arms have 
different respective r/^i \ iencies so as to have said different 
frequencies; 

[A brusKassembly as in claim 47,] wherein parts of 
said first and .second support arms are made of different 
materials so ,as to provide said different respective 
resilience 



a DC electric motor, comprising; 


ictive 


first and second resilient, electrically cone 
support arm* arranged for being axial 1v spaced f rom ^Sch^Qther 
with respect to a longitudi nal axis of said DC elf 



trie motor 


ftf.tr icallv in 


when said assembly is mo unted in the motor, 
+hft support ar ms being connected 

parallel. — \ 

ftach arm carrying V res pe.r.tivf brush body, said brush 

horties beina arranged f orfco/tact inq^a generally cylindrical 

commutator of t he motor. 

the commutator havWa plurality of circumferential 
segments and the firs t and s^ond brush bodies being capable of 
contacting » single on e n/ sa id segments simultaneously when the 
assembly is moun ted in^the motor. 

each arm j# comb i nati o n with the respective brush body 
thereof ha7jn» a differ e nt rft.spective natural resonance, frequency 



of oscillation u 

wherein sgid first and secon d support arms have 
different res pective resilienc i es so as to have said different 
frequenc 
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52. (Amended) In combination, an electric motor brush 
«s»mblv an^ a nc elec t or-, motor, the brush assembly comprising: 
first arid spnond resil ient, electrically conductive 
support arm* arranged f »r being ayiallv spaced from each other 
w<+.h respect rn a lonoi tudinal axis of saidybC electric motor 
when said assembly is mou nted in the motor 

the support arms being c onnected^ electrically in 

parallel. 

» a rh arm carrying a re s pectiv/ brush body, said brush 
bodies being arrange d for contacting a^nera 11 y cylindrical 
commutator of the motor. 

+bo commutator having 


ralitv of circumferential 


set 


^sh bodies being oapable of 
Simultaneous ly when the 


segments and the first and second 
contacting a si ngle one of said 
assembly is mounted in the motor, 

p a r.h arm in nomhinatio / w^h the respective brush body 
fhprpof havin» a diffe r ^nr r^sp/ctive natural resonance frequency 

of oscil lation; and 

said [a] direct cur/ent electric motor comprising; 

[having] 

said generally cylindrical commutator, and said first 
and second [having the] brvfeh bodies being in contact therewith 
[assembly according to claim 43]. 

53. (Amended) A brush Assembly as in claim ^^49, 
wherein said two brush b» di*s. having said different resonant 
frequencies^, [enable the two brush bodies to provide] remain in 
reliable electrical contact between said first and second support 
arms and said commutator, thereby [by] reducing interface 
resistance between the brush bodies and the commutator, despite 
oscillations of said armi and brush bodies which occur in 
response to rotation of said commutator . _ . . 
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5G~. (Amended) A brush assembly as in claim 55, 

wherein said third and fourth bru «* hodies. having said different 
resonant f requencies^ [enable the) third and fourth brush bodies 
to provide] remain in reliable electrical contact between said 
third and fourth support arms and said commutator, thereby [by] 
reducing interface resistance between the brush bodies and the 
commutator, despite oscillations of said arms and brush bodies 
which occur in response to rotation of said commutator. 


58. (Amended) In combination, an electric motor brush 
n<? electric motor, the brush assembly comprising; 


'ssemblv and a 


first and second resilient - electrically conductive 
support arms arranged for bei ng axiallv spaced/ from each other 
with respect to a longitudinal axi « «aid yc electric motor 
when said assembly is mounted in the motor. 

jphe support arms being connec ted/ electrically in 

parallel. 

each arm carrying a respective/ b rush/- body, said brush 
bodies being arranged for co ntacting a^enfoallv cylindrical 
commutator of the motor. 

the commutator having a i 
the first and second bi 


segments and 


ralitv of circumferential 
bodies being capable of 


contacting a single one of sai d sefrnen&s simultaneously when the 
assembly is mounted in the motor, 

each arm in combinatioA w vi^h the respective brush body 
thereof having a different respectiv e natural resonance frequency 

of oscillation; and 

third and fourth re4ilient f electrically conductive 
support arms arranged for b /ing axiallv spaced from each other 

to said longitudinal avis of said DC electric motor 


with respect 


when said assembly is mou/ted in the motor, said third and fourth 
support arms being conne/ t ed electrically in parallel, and 
carrying respective thi/d and four th brush bodies which are 
arranged for contacting said generall y cylindrical commutator of 
the motor, the commutator ha ving a plurality of circumferential 
segments and the thifrd and fourth br u sh bodies being capable of 
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simultan eously when the 

n v>1 y ^ »cnn1-P«1 in tli- ^otor^anq- rhavln al 

^ [a] direcj^ur^ent electric motor [having] 

SSffiE£iS4lia ; ai < i g ener/iyV ndriCal "* "^f^ 

M ^ yE th [the] .ruX^ie ^ H .a in ™,tact tt^th 

[assembly accordir 



to claim 54] 


65 (Mlended) * brush assembly as in oUl> 64 ' 

third and fourth supports and /aid commutator, ttttataZ [ YJ 

which occur in response t/rotation of said commutator. 

72. (Amended/ An_ele^^ 

mounted J,n a pc eiecy u_ , ,, y ™ n riuctive 


f irst aP " secoini i.^*^. 

samaatSE ^ 11 f1 rnr ^ anl J*- m tiding n fir* ^s CT ant 


free 

la^ y, and s 
different; 

whm"^" * portio; 


^^^^^^^^ 


rpqi1 iPnc Y than a rorr^.M^ - , |1irrr rrnt . ,irt second 

f ~ ..,^ nfl sai d flr-t frequen^ to different fr 

fre quency ;_ 
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[A brush assembly as 
portions of said supports are 
materials, thereby having said 


I 


in clai^^TrT^^erei-n-said 
lade of (different resilient^ 
d i f f erent~resttier 


P 


f<r«t and second resilj »"t- electri cal 1 ycpri^uctive 
h^h e , in n Q rt P | +n» import s carrying r espeot^iTrst and second 
y^h** whic h — thereby arranged for conta,*fing a generally 
trylindrir.al commx itartty or' the motor: 

rhe suppor^heina m o.m<-P.dtb a common base which is 
c pa ^ fr Q 7 a i™^t»d\nal avi s of^€he motor and the brushes 
ovf^im t o^rn » £*Ttftp~ n. i rr^erent i a 1 region of said 
commutator ; 

ga id first s n pn^t and hrnsh having a first resonant 
^ T ,»ncv.T ? <H ^^nndXuo nort and brus h having a second resonant 
f ^^nv. a n * ^d^irst and second resonant, freguencies being 
different: . 

„**rA n a portion of said support has a different 

res iii e n CV Xn » corre c r ^i na portion of said second support 
f nr ^usiZ ~»id first fr ^r^^ Y t° °* different--€rom said second 


of said 





orush assembly as in claiiry59, 
wherein ~,ir1 fi~+ — ^ hruah bodies, having said different 


76. (Amended) A 


resonant frequencies, remain 


brushes to provide] reliable 


in [enable the first and second 


electrical contact between said 
first and second supports ank said commutator, thereby [by] 
reducing interface resistance between the brushes and the 
commutator, despite oscillations of said supports and brushes 
which occur in response to rotation of said commutator.. 


\ <~>V\n ^> 78 • (Amended) x« ^m^i-^- — , — — 

a»H a motor , **\*^ fr^sh assembly comprising: 


In combination, *" electric motor brush 
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\ 


supports arranged 


first and second res ilient, electrically conductive 
for being mounted in the mo tor, the supports 


^rrvina respective first and s econd brushes which are thereby 
for contacting * commutator of fene motor when the 


arranged 


assemb ly is mounted i n the motor; 

the supports being axiallv i ^ aced from each other along 
said axis of said motor and th e Wp6orts having substantially 


equal lengths: ^ 
sa id , first sup port a: 


frequency, said second support am 


frrush .having a f i rat resonant 
brush having a second resonant 


frequency, and said first aria s ~6nd resonant frequencies being 

di fferent: and 

said [a] direc/ current electric motor [having] 

comprising: 

said commutator, said commutator [communication] being 
generally cylindric*fr, and said first and second brushes of the 
brush assembly H»»ha in c rmr.act therewith [according to claim 
77] . 


REMARKS 

This is responsive to the Office Action dated March 2, 

1998. 

Some of the claims are being amended herein to improve 
their form, but no substantive amendments are necessary to 
respond to the Office Action, and none are being made. 

Allowable Claims 

Claims 48, 50, 72 and 74 were found to recite allowable 
subject matter. Each of these claims has been placed in 
independent form and therefore they are requested to be allowed. 

Drawing Objections 

The drawings were objected to under 37 C.F.R. 1.83(a). 
This drawing objection is requested to be held in abeyance, 
although allowable subject matter has been indicated. There is 
still the possibility of cancellation or amendment of some of the 
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